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matter of the central nervous system and can cause cerebral
signs. It can also act at the level of the neuromuscular junction
where it may induce direct neuromuscular facilitation before
migration to the central nervous system (Greene, 1998).
Increased sympathetic and parasympathetic activity may result in
tachyarrhythmia or bradyarrhythmia (Panciera et al., 1988). 
A diagnosis of tetanus is usually based on the clinical signs. In
some cases a wound may be detected. Blood samples for
complete blood count (CBC) and biochemistry will often be
unhelpful although an elevation in creatine kinase may be
noted. However, these investigations may help in ruling out
other possible causes of muscle rigidity. 
Isolation of C. tetani can be attempted but this requires
anaerobic conditions and special culture media. Growth is slow
and will often take longer than 12 days. If a wound is present,
Gram stain may demonstrate typical rods and spherical
endospores in a smear (Merrett, 1993; Greene, 1998).
Treatment of generalised tetanus consists of intravenous
antitoxin, antibiotics, wound debridement, sedation/muscle
relaxation, and nursing care (feeding, maintaining hydration,
preventing soiling, etc). Untreated cases are usually fatal due to
respiratory complications.
Antitoxin neutralizes any free or unbound toxin and should be
given as soon as possible after the onset of clinical signs.
Intravenous administration of antitoxin is associated with a high
prevalence of anaphylaxis. Wheal formation after intradermal
injection may indicate the likelihood of a systemic reaction to
occur. Intrathecal (intracisternal) antitoxin administration has
been recommended in severely affected animals, as the antitoxin
does not penetrate the blood-brain barrier. However, due to its
potential toxicity in the subarachnoid space, it should be used in
severely affected cases only (Merrett, 1993; Greene, 1998).
Wound debridement and the use of topical hydrogen peroxide
is important to remove necrotic tissue and inhibit further
bacterial growth by increasing oxygen tension (Ansari and
Matros, 1982; Merrett, 1993).
Antibiotic therapy is indicated to eliminate vegetative C. tetani
organisms and prevent further toxin formation. Penicillin has
long been thought to be the drug of choice but a study by
Ahmadsyah and Salim (1985) compared the response in dogs
with tetanus to penicillin and to metronidazole. This study
revealed that the dogs receiving metronidazole had an improved
response to treatment, with a significantly lower mortality rate
and a shorter stay in the hospital. Metronidazole is more active
against anaerobes and will achieve high concentrations in
anaerobic tissues (Ahmadsyah and Salim, 1985).
Muscle relaxants and sedatives are indicated in cases with
marked muscle rigidity and hyperexcitability. Diazepam can be
used as a muscle relaxant and it can be used when seizures
occur. Phenothiazine derivatives (e.g., acepromazine) have a
sedative effect and a weak anticholinergic action (Merrett,
1993; Greene, 1998). 
Supportive nursing care is important as dogs are often
hyperthermic, anorexic or dysphagic, hyperexcitable and prone
to pressure sores and urine/faecal soiling. Some cases will
require tube feeding if dysphagia or regurgitation is severe and
even tracheostomy if laryngeal spasms develop. Physiotherapy is
important to improve blood supply to and lymphatic drainage
from the muscles. It also helps relax spastic muscles and relieve
discomfort (Fleming and Hill, 1984; Merrett, 1993; Greene,
1998).
Case report: Concurrent tetanus with hiatal hernia 
Case history
A four-month-old female sheepdog was presented with a five-
day history of lethargy, difficulty in eating, and recumbency. She
had previously been healthy and had been fully vaccinated and
treated for endoparasites. The referring veterinary surgeon
reported generalised muscle hypertonia and pyrexia. There had
been no improvement after treatment with antibiotics and
dexamethasone. The animal was referred to the University
Veterinary Hospital for further investigations and treatment.
On physical examination, the dog was alert and in good body
condition. She was recumbent, the muscles were contracted
with the limbs, neck and tail hyperextended. The ears were erect
and facial muscles were contracted with retracted lips,
protruding nictitating membrane and enophthalmos (Figure 1).
The rectal temperature was 40.1￿ C. Other vital signs were
normal; although panting was observed initially, this stopped
after hospitalisation. There were several pressure ulcers on the
limbs but a putative causative wound was not found.
Case assessment and management 
Blood samples were collected on day 1 for complete blood
count (CBC) and serum biochemistry profile (Table 1).
Significant abnormalities were not found. 
A presumptive diagnosis of tetanus was made based on the
characteristic clinical signs. Tetanus antitoxin (Boehring,
Intervet) was administered intradermally at a dose of 100
international units (IU). As this did not elicit a cutaneous
reaction, the recommended maximum dose of 20,000IU
antitoxin was given by slow intravenous injection. 
FIGURE 1:The pup on day 1.She was recumbent,the muscles were
contracted with the limbs,nexk and tail hyperextended.The ears were
erect and facial muscles were contracted with retracted lips,protruding
nictitating membrane and enophthalmos.
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The dog was hospitalised in a darkened and quiet kennel. Over 
the next seven days parenteral penicillin G 25mg/kg (Crystapen, 
Schering-Plough) intravenously q8h and fluid therapy (compound 
sodium lactate at 2 to 4ml/kg/h, depending on hydration status 
and  presence  of  hyperthermia)  were  administered.  To  control 
excitability  and  spasticity,  diazepam  0.15mg/kg  q8h  (Valium, 
Roche)  and  acepromazine  0.01mg/kg  q4-6h  (ACP,  Novartis) 
were given intravenously. 
Nursing  care  consisted  of  careful  hand-feeding  (Hills  a/d)  to 
prevent aspiration pneumonia, treatment of decubital ulcers with 
antibiotic  ointment  (Fuciderm,  Leo),  physiotherapy  three  times 
daily, and monitoring urination and defecation. Vital signs were 
monitored every 12 hours and were normal except for short and 
intermittent episodes of panting, presumably due to excitement 
and muscle hypertonicity. She was well-hydrated and could take 
small amounts of food when hand-fed. 
The muscle rigidity was still very marked after the first week of 
hospitalisation. She was unable to rise and could not eat or drink 
unassisted.  Heart  rate  and  rectal  temperature  were  normal  but 
there was permanent tachypnoea with an average respiratory rate 
of 120 breaths per minute. 
With the difficulties in feeding the dog, aspiration pneumonia was 
considered a possible diagnosis for the tachypnoea. Blood samples 
for CBC showed a mild mature neutrophilia (Table 1). Thoracic 
radiographs revealed hiatal hernia with herniation of the proximal 
stomach through the oesophageal hiatus of the diaphragm. There 
was no evidence of aspiration pneumonia (Figure 2). 
FIGURE 2: Day 7: Lateral thoracic radiography with a soft tissue opacity, 
which is the proximal stomach, in the caudal thorax. 
TABLE 1: Complete blood count and serum 
biochemistry concentrations at days 1 and 7 
(reference range) 
HAEMATOLOGY  DAY 1  DAY 7
PCV  0.37 L/L (0.37-0.55)  0.37
Hb  120 g/L (120-180)  123
RBC   5.1 x 1012/L (5.5-8.5)  5 
MCHC  323g/L (320-360)  333
MCV  73.2ƒl (60-77)  74.5
MCH  23.7 rg (19-25)  24.8
Platelets  487 x 109/L (200-500)  989
Plasma proteins  51.6g/L (58-75)  NM
WBC  10.9 x 109/L (7-17)  16.8
Mature neutrophils  6.1 x 109/L (3.0-11.5)  11.6
Lymphocytes  2.8 x 109/L (1.0-4.8)  2.0
Monocytes  1.7 x 109/L (0.2-1.3)  2.1
Eosinophils  0.2 x 109/L (0-1.3)  0.0
Basophils  0 x 109/L (0-0)  0
BIOCHEMISTRY
Creatinine  67 μmol/L (20-130)  NM
Urea  2.4 mmol/L (3.5-8.6)  NM
ALT  27 U/L (5-20)  NM 
AP  116 U/L (5-50)  NM
Albumin  25.3g/L (27-38)  NM
Globulin  26.3g/L (28-42)  NM 
The plasma proteins , AP, albumin and globulin are considered within 
the reference range for a young dog. There is a mild mature neutrophilia 
on day 7. 
PCV:  packed cell volume;
Hb:  haemoglobin; 
RBC:  red blood cells;
MCHC:  mean corpuscular haemoglobin concentration;
MCV:  mean corpuscular volume;
MCH:  mean corpuscular haemoglobin;
WBC:  white blood cells;
ALT:  alanine aminotransferase; 
AP:  alkaline phosphatase
NM:  not measured
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